The aim of this study was to specify the predictors of the narrowest pelvic diameter in females and males. Possible common tendencies and sexual dimorphism in this prediction are in question for measures in live humans. In addition, the relationship between the false pelvis and the true pelvis was not explored in males. The research sample included 211 females and 181 males, who underwent the computer tomography examination in the Hospital Gailezers, Latvia. Three-dimensional pelvic images were used for 12 linear measurements (8 diameters of the pelvic cavity in four pelvic levels, conjugata diagonalis, and 3 diameters of the false pelvis). The results demonstrated that the most powerful predictors of the bispinous diameter are the transverse diameter of the inlet and the bituberous diameter. These predictors are significant for both sexes. Sexual dimorphism manifests itself in a greater number of predictors and higher variance explained by these predictors in females. There is no statistical evidence for an accurate prediction of the bispinous diameter based on the diameters of the false pelvis.
INTRODUCTION
Th e true pelvis has sexual dimorphism that refl ects the evolutionary selection pressure on the pelvic cavity in females [8, 16] . Th e shape of the true pelvis is more triangular and deeper in males and more cylindrical and shorter in females [2] . At the same time, the distance between two ischial spines (bispinous diameter) is the narrowest place of the pelvic cavity for both sexes [16; 18] . Th is diameter is highly signifi cant from a clinical perspective. On the one hand, various studies demonstrated that the narrow bispinous diameter and the narrow diameters of the outlet increase the risk of prolonged labor and emergence cesarean section [3, 7, 12, 21] . On the other hand, the wider bispinous diameter increases the risk of the pelvic fl oor disorders in females [14, 19] . In males, a narrow pelvic cavity increases the risk of complications during and aft er pelvic organs surgery: prostatectomy [4, 9] and rectal cancer resection [1, 11] . Th e aim of this study was to specify the predictors of the bispinous diameter in both sexes.
Th e false pelvis and the true pelvis form a common anatomical structure. It can be expected that the relationship between their parameters can be closer than the relationship with other anthropometric measures and the true pelvis, but the previous studies revealed a relatively low level of correlations between some diameters of the false and the true pelvis in females [10, 20] . Th e relationships of these dimensions in males are not presented in literature. In addition, the most part of the studies on the relationships among parameters was performed on skeletal collections without taking into account pelvic joints [5, 6, 10, 17] . Th erefore, this study focuses on two aspects of the prediction of the bispinous diameter: 1) the relationship between the false pelvis and the true pelvis, which is not explored in males; 2) the sexual dimorphism in this prediction, which seems to be topical for measures in live humans.
MATERIAL AND METHODS
Th e pelvimetry was performed on the archive data of the Department of Radiology, Hospital Gailezers, Latvia, in the period from October 2009 to November 2010. Th e archive data were available according to legal requirements.
Th e research sample included 211 females aged from 18 to 84 (the mean age=48.3, SD=18.3 years) and 181 males aged from 18 to 82 (the mean age=43.6, SD=16.1), who underwent the computer tomography (CT) examination due to abdominal pain and abdominal infl ammatory processes. Exclusion criteria were the bones' fractures, transitional vertebras, scoliosis, osteoporosis, and polytrauma. Th e number of participants provided an acceptable ratio of cases to independent variables suggested for a multiple linear regression [15] .
CT was performed by 64-slice scanner (General Electric Medical Systems Light Speed) with scanning parameters established at 120 kV, 150-500 mA with slice thickness at 1.25 mm and the pelvimetry was performed on the threedimensional workstation using multiplanar reconstruction and volume-rendered images. Th e superior-anterior, right lateral and posterior pelvic views were used for 12 linear measurements. All the measures were obtained by one investigator. Assessed in a subsample of 23 participants, the intra-rater reliability varied from .92 to .99.
Th e transverse diameters were: 1) the transverse diameter of the inlet -the widest distance between iliopectineal lines; 2) the biacetabular diameter -the distance between the middle of acetabulums; 3) the bispinous diameter -the narrowest distance between two ischial spines; 4) the bituberous diameter (the transverse diameter of the outlet) -the widest distance betweenthe inner margins of the ischial tuberosities; 5) Distantia intercristalis -the widest distance between iliac crests; 6) Distantia interspinosa -the widest distance between anterior superior iliac spines; 7) Distantia intertrochanterica -the widest distance between greater trochanters.
Th e sagitt al diameters were: 8) the sagitt al diameter of the inlet -the distance between the superior border of the pubic symphysis and the promontory of the sacrum; 9) the sagitt al diameter S2-S3 -the distance between the posterior midpoint of pubic symphysis and the anterior point between the second and the third sacral vertebrae; 10) the sagitt al diameter S4-S5 -the distance between the lower border of pubic symphysis and the anterior point between the fourth and the fi ft h sacral vertebrae; 11) the sagitt al diameter of the outlet -the distance between lower border of pubic symphysis and the apex of the coccyx; 12) Conjugata diagonalis -the distance between the inferior border of the pubic symphysis and the promontory of the sacrum.
Th e statistical analysis was performed through a multiple linear regression procedure. A two-step multiple regression was performed in order to evaluate an amount of variance explained by the parameters of the false pelvis and the true pelvis.
RESULTS
A two-step multiple linear regression was performed separately on the data of the female sample and of the male sample. Th e fi rst step included the bispinous diameter as a dependent variable and distantia intercristalis, distantia interspinosa, and distantia intertrochanterica as independent variables. At the second step, the true pelvis diameters were added to the regression model as independent variables.
In the female sample (Table 1) , Step 1 demonstrated that distantia intercristalis and distantia interspinosa do not predict the bispinous diameter. At the same time, distantia intertrochanterica is a predictor of the bispinous diameter.
Step 2 demonstrated signifi cant changes in the model. Th e importance of distantia intertrochanterica decreased when the bituberous diameter, the transverse diameter of the inlet, and the sagitt al diameter of the outlet added 43% to explained variance. In sum, the model explained 69% of the variance of the bispinous diameter. Table 1 . Two-step multiple linear regression of the bispinous diameter in females (n = 211).
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Step In the male sample (Table 2) , Step 1 revealed similar tendencies among independent variables. Only distantia intertrochanterica predicted the bispinous diameter. However, an amount of variance explained by this step is lower than in females.
Step 2 confi rmed the low level of relationships among the variables included in the model at Step 1. Th e bituberous diameter and the transverse diameter of the inlet predicted the bispinous diameter signifi cantly while distantia intertrochanterica was no more a predictor. In sum, the model explained 51% of variance of the bispinous diameter. Table 2 . Two-step multiple linear regression of the bispinous diameter in males (n = 181).
Step 1: F (3, 178) = 6.47, p < .001, R 2 = .10 
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DISCUSSION
Th e results of this study demonstrated that the most powerful predictors of the narrowest pelvic cavity diameter are the transverse diameter of the inlet and the bituberous diameter. Th ese two diameters predict the bispinous diameter in both sexes. Th e sagitt al diameter of the outlet and distantia intertrochanterica are additional predictors of the narrowest pelvic diameter in females. Distantia intertrochanterica as a characteristic of the body width explained the variation of the bispinous in females while two dimensions of the false pelvis does not explaine the variance of this diameter. In males, only two dimension of the true pelvis explained the variance of the bispinous diameter. It means that interrelations between the bispinous diameter and other pelvic parameters in females are closer than in males. Walrath and Glanz described sexual dimorphism in the predictors of the bispinous diameter and found that the body weight and the femoral head diameter squared are the predictors of the diameter only in females [18] , while Tague has not found sexual dimorphism in the described relationship [17] . At the same time, Walrath and Glanz found that the transverse diameter of the inlet is a predictor of the bispinous diameter in both sexes [18] . Th e present study confi rmed sexual dimorphism in the predictors of the narrowest pelvic diameter in the sense of the explained variance and of the number of predictors. Our fi ndings also indicate that two dimensions of the pelvic cavity -the transverse diameter of the inlet and the bituberous diameter -are the most signifi cant predictors for both sexes.
From a clinical perspective, relative independence from the false pelvis emphasizes a need to investigate the pelvic cavity in order to access the risk of possible obstetrical or surgical complications identifi ed in the previous studies [3, 4, 9, 11, 21] . Distantia intertrochanterica as a characteristic of the body width explains only the limited amount of variance of the narrowest pelvic diameter in females. Th erefore, its use as a predictor is also limited.
It should be noted that limited access to patients' data (e.g., pelvic fl oor disorders, the number of labour, and other anamnestic data) does not allow suggesting of a broader model for the statistical analysis. In addition, possible age-related diff erences are in question for a further research in a broader group of live humans.
In summary, we have found no statistical evidence for a prediction of the bispinous diameter based on the diameters of the false pelvis. Two transverse diameters of the true pelvis are the most signifi cant predictors of the bispinous diameter in females and males. Revealed sexual dimorphism manifests itself in a greater number of predictors of the bispinous diameter and higher variance explained by these predictors in females.
